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(Q Apparatus for sheet feeding for use in printing machine. 

(g) The present invention, whose auto sheet feeder is 
demountably mounted on a printing machine, which includes a 
sequential arrangement of a reversible motor, a transmission 
mechanism, and a rotatable platen, is provided with an input 
gear, an arm whose one end is supported by the input gear for 
rotation around its axis of rotation and is urged to move toward 
a gear of the transmission mechanism, and a planetary gear 
rotatably provided at the end of the arm to be constantly in 
mesh with the input gear and opposite to the periphery of the 
gear of the transmission mechanism 



FIG. 1 




Sundesdruckerei Berlin 



1 



EP 0 339 977 A2 



2 



Description 

APPARATUS FOR SHEET FEEDING 



FIELD OF THE INVENTION AND RELATED ART 
STATEMENT 5 

The present invention relates to an apparatus for 
sheet feeding for use in a printing machine in which 
an auto sheet feeder is used by being dennountabiy 
mounted on the printing machine. 

A prior art example is shown in FIG. 10. Referring to 
to the figure, reference numeral 1 denotes a printing 
machine which is shown therein only partly. A 
reversible motor 3 is provided attached to a side 
plate 2a on one side of a frame 2 of the printing 
machine 1. There are provided a platen 4 and a ;5 
driving shaft 5 rotatably supported by both side 
plates 2a of the frame 2 and there are also provided 
support shafts 6 and 7 stretched between the two 
side plates 2. A tractor 8 is slidably put on the driving 
shaft 5 and the support shaft 7, so as to be fixed at a 20 
desired position. On the periphery of the platen 4 is 
pressd a pinch roller 9. For transmitting the rotation 
of the motor 3 to the tractor 8 and the platen 4, there 
is provided a transmission mechanism 10 made up 
of a gear 1 1 directly coupled with the motor 3. a gear 25 
13 in mesh with the gear 11 for rotating integrally 
with a gear 12. a gear 14 in mesh with the gear 12. a 
gear 15 fixed to an end portion of the driving shaft 5 
and in mesh with the gear 14, and a gear 16 fixed to 
an end of the shaft portion of the platen 4 and in 30 
mesh with the gear 12. 

Now, structure of an auto sheet feeder 17 adapted 
to be selectively mounted on the printing machine 1 
will be described. Reference numeral 18 denotes a 
body having two side plates 19 facing to each other. S5 
Between both the side plates 19. of which the one in 
the foreground is not shown, a sheet holder 21 for 
holding a pile of a plurality of sheets 20 is removably 
set. On both the side plates 19. there are provided 
arms 22. each thereof being supported by a support 40 
shaft 24 for rotation around it and urged by a spring 
23 in the direction away from the sheet holder 21. 
There is a sheet feed roller 25 rotatably supported by 
the rotatable free ends of the arms 22. and ta one 
end of the sheet feed roller 25 is fixed a pulley 26. A 45 
belt 28 is passed around the pulley 26 and a pulley 
27. which is rotatably supported by one of the side 
plates 19. There are a sheet discharge roller 29 and a 
pinch roller 30. which is pressed against the 
discharge roller 29. rotatably supported by the side 50 
plates 19. Further, both the side plates 19 bear a 
rotatable shaft 33 integrally rotating with cams 32 in 
contact with rollers 31 attached to outer sides of the 
arms 22. Gears 34. 35, 36. 37. and 38 for successively 
transmitting the rotation of the gear 16 to the 55 
rotatable shafts 33 and a gear 39 in mesh with the 
gear 35 are provided at the position closer to one of 
the side plates 19. The gear 34 is fixed to one end of 
the pulley 27. the gear 39 is fixed to one end of the 
discharge roller 29. and the gear 38 is fixed to one 60 
end of the rotatable shaft 33. The gear 38 and the 
rotatable shaft 33 are coupled through a one way 
clutch 40. Both the side plates 19 are fixedly 



FOR USE IN PRINTING MACHINE 

provided with fitting pieces 41 and 42 to be 
detachably supported on the support shafts 6. 7. 
which are stretched between both the side plates 2a 
of the frame 2 of the printing machine 1 and a sheet 
guide plate 43. 

Operation will be described now. When the auto 
sheet feeder 17 is not in use, the rotation of the 
motor is transmitted through the transmission 
mechanism 10 to the platen 4 and the sheet is fed by 
means of the platen 4 rotating in an counterclock- 
wise direction and the pinch roller 9. Or. the rotation 
of the motor 3 is also tr-ansmitted to the tractor 8 
through the transmission mechanism 10 and the 
driving shaft 5 and a sheet is supplied by ^the 
tractor 8 to the portion below the platen 4. 

When the auto sheet feeder 17 is in use. its fitting 
pieces 41 . 42 are fitted to the support shafts 5 and 7. 
The motor 3 is rotated in a clockwise direction and 
the gear 16 on the shaft center of the platen 4 is 
thereby rotated clockwise. Then, on the one hand, 
the rotation of the gear 16 is transmitted to the sheet 
feed roller 25 through the gear 34. pulley 27, belt 29. 
and the pulley 26. and on the other, it is transmitted 
to the cam 32 through the gears 35. 36. 37, and 38, 
one way clutch 40. and the rotatably shaft 33. Thus, 
the sheet feed roller 25 is rotated counterclockwise 
and the cam 32 is also rotated counterclockwise, so 
that the roller 31 is pressed down together with the 
arm 22. thereby causing the sheet feed roller 25 to 
be brought into contact with a sheet 20. Thus, the 
sheet 20 is delivered. When the cam 32 has made a 
full rotation, the arm 22 is allowed to return to its 
original position by means of the spring force of the 
spring 23. Hence, the sheet feed roller 25 separates 
from the sheet 20. In the mean time, the front end of 
the sheet 20 reaches the contact position between 
the platen 4 and the pinch roller 9, whereupon a 
sheet detector, not shown, detects the sheet 20 and 
outputs a detected signal which reverses the 
motor 3 to rotate counterclockwise. Thereby, the 
platen 4 is rotated counterclockwise and feeds the 
sheet 20 into the front of a printing head (not 
shown). Although the gear 34 rotates clockwise at 
this time, the one way clutch 40 does not transmit 
the rotation in this direction to the cam 32, so that 
the sheet feed roller 25 rotates clockwise held 
separated from the sheet 20 and does not make the 
sheet delivery operating. Meanwhile, the sheet 
discharge roller 29 receiving the rotation of the gear 
34 through the gears 35 and 39 discharges the sheet 
20 fed from the platen 4. 

In the auto loading process, the sheet delivery 
operation is caused by the rotation of the platen 4 in 
one direction, and the feeding of the sheet into the 
front of the printing head is caused by the rotation in 
the other direction. Therefore, it is required that the 
relative position of the gear 16 and the auto sheet 
feeder 17 is set accurately. 

If there is a dimensional error in fitting the auto 
sheet feeder 17 to the printing machine 1, it follows 
that the gear 16 comes to be poorly meshed with the 
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gear 34. transmission of rotation becomes unstable, 
wear of the teetn is accelerated, and noises at the 
portions of engagement become high. Especially, 
there has been increasing demand for lowering such 
a noise, and the opening in the top surface of the 
printing machine 1 has become smaller. Hence, 
there is even such a demand to install an auto sheet 
feeder 17 not on a frame 2 having high rigidity but on 
a cover (not shown) of a printing machine 1 . in which 
case since rigidity of the cover is low. there is 
produced a problem that the relative position of the 
printing machine 1 and the auto sheet feeder 17 
becomes all the more inaccurate. 

It is also demanded to provide an arrangement 
enabling an auto sheet feeder 17 to be mounted on a 
printing machine 1 simply and with accurate coup- 
ling ensured. 

OBJECTS AND SUMMARY OF THE INVENTION 

A first object of the present invention is to ensure 
accurate mesh engagement between a gear on the 
side of a printing machine and a planetary gear on 
the side of an auto sheet feeder even if there is some 
fluctuation in positioning to fit the auto sheet feeder 
to the printing machine. 

A second object of the present invention is to 
ensure accurate mesh engagement between a gear 
on the side of a printing machine and a planetary 
gear on the side of an auto sheet feeder by using a 
simple arrangement. 

A third object of the present invention is to 
prevent wear of the portions of gears put into mesh 
engagement. 

A fourth object of the present invention is to 
prevent occurrence of noises from the portions of 
gears coming into mesh engagement. 

A fifth object of the present invention is to simplify 
the operation for fitting an auto sheet feeder to a 
printing machine. 

According to one aspect of the present invention, 
there is provided an apparatus for sheet feeding for 
use in a printing machine which comprises an auto 
sheet feeder, whose main body is adapted to be 
aemountaoly mounted on a printing macnine. me 
printing machine having a sequential connection of a 
reversible motor, a transmission mechanism, and a 
rotatable platen provided on its frame, having, 
arranged on the main body, a sheet holder holding at 
least a pile of plural sheets, a sheet feed roller to be 
put into contact with the topmost layer of the sheets 
in the sheet holder, and an input gear coupled with 
the sheet feed roller, an arm whose one end is 
supported by the input gear for rotation around its 
axis of rotation and urged to move toward a gear of 
the transmission mechanism, and a planetary gear 
attached to the arm for rotation, constantly held in 
mesh with the input gear, and disposed to oppose 
the periphery of the gear of the transmission 
mechanism. 

According to another aspect of the present 
invention, the apparatus comprises a pair of arms 
urged to move inwardly toward each other with a 
straight line connecting the centers of the input gear 
and the gear in the transmission mechanism cen- 
tered, and a pair of planetary gears each thereof 



being attached to each of the arms for rotation, 
constantly held in mesh with the input gear, and 
disposed to oppose the periphery of the gear of the 
transmission mechanism. 

5 According to a further aspect of the apparatus of 

the present invention, it comprises coupling means 
made up of a mesh engagement mechanism for 
keeping a planetary gear constantly in mesh with the 
input gear and disengagement mechanism, when 

10 the auto sheet feeder is detached from the printing 
machine, for disengaging the mesh engagement 
mechanism. 

Since, the input gear, arm. and planetary gear are 
supported on the same body of the auto sheet 

15 feeder, there is produced only smalt fluctuations in 
relative position. Thus, the input gear and the 
planetary gear are maintained in a good mesh, 
engagement state and, when the auto sheet feeder 
is mounted on the printing machine, the planetary 

20 gear can be resiliently brought into mesh engage- 
ment with the transmission mechanism on the side 
cf the printing machine, whereby the gear on the 
side of the printing machine and the planetary gear 
can be maintained in good mesh engagement, 

25 Further, by the provision of planetary gears on the 

ends of a pair of arms arranged with a straight line 
connecting the centers of the input gear of the auto 
sheet feeder and the gear in the transmission 
mechanism centered^ the pair of planetary gears are 

30 resiliently brought into mesh engagement with the 
gear in the transmission mechanism on the side of 
the printing machine at both sides thereof, whereby 
the gear on the side of the printing machine and the 
planetary gear can be maintained in good mesh 

35 engagement. 

Further, by the provision of the disengagement 
mechanism for disengaging the mesh engagement 
mechanism when the auto sheet feeder is removed 
from the printing machine, the operation for setting 

40 the auto sheet feeder can be performed without the 
need for paying special attention to the meshing of 
the planetary gear with the gear in the transmission 
mechanism and the gears can be put into mesh 
engagemen: with each ctr.er atter the setting, an^ 

45 thus, mounting and demounting of the auto sheet 
feeder can be performed simply. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 to FIG. 5 are for showing a first embodiment 
50 of the present invention; wherein 

FIG. 1 is a side view partly in section; 
FIG. 2 is a perspective view of entire 
structure; 

FIG. 3 is an enlarged side view showing a 
55 support arrangement of arms and planetary 

gears; 

FIG. 4 is a side view showing a power 
transmitting state of planetary gears at the time 
when a sheet is delivered; and 
eo FIG- 5 is a side view showing a power 

transmitting state of planetary gears at the time 
when a sheet is fed. 
FIG. 6 to FIG. 9 are for showing a second 
embodiment of the present invention ; wherein 
65 FIG. 6 is a side view partly in section ; 
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FIG. 7 is a side view showing a state of 
planetary gears of coupling means in mesh 
engagement with a driving gear; 

FIG. 8 is a side view showing a state of the 
planetary gears of coupling means disengaged 
from the driving gear; and 

FIG. 9 is a perspective view of entire 
structure. 

FIG. 10 is a side view showing a prior art 
example. 

DETAJLED DESCRIPTIONS OF THE PREFERRED 
EMBODIMENTS 

A first embodiment of the present invention will be 
described with reference to FIG. 1 to FIG. 5. Parts 
corresponding to those described in FIG. 10 are 
denoted by the same reference numerals and 
description thereof will be omitted. Being held by the 
body 1 8 of an auto sheet feeder 1 7. there is provided 
a shaft 45 for rotatably bearing an input gear 44 
constantly in mesh with a gear 34. This shaft 45 
supports a pair of arms 46 and 47 for rotation and 
these arms 46. 47 support planetary gears 48 and 49 
for rotation constantly in mesh with the input gear 
44. As shown in FIG. 3 to FIG, 5. these arms 46. 47 
are urged ir>wardly or toward each other by means of 
a torsion spring 50 supported on a shaft 45 with its 
pair of legs put in abutment with the shaft portions of 
the planetary gears 48, 49. but their inward move- 
ment is restricted by a stopper (not shown) so that 
the legs, as they come closer to a gear 16 on the side 
of the printing machine 1, are separated wider from 
the straight line connecting the center of the input 
gear 44 and the center of the gear 16. Such a 
stopper is provided on the side of the body 18. 

On each side of the body 18, there are provided a 
rib 51 and an elastic and bendable engagement 
piece 52. Meanwhile, as shown in FIG. 2, a slit 53 for 
inserting the rib 51 and an opening 54 for inserting 
the engagement piece 52 therein are made in the top 
surface, at each side, of the housing 55 of the 
printing machine 1. Within each opening 54. there is 
formed an engagement portion (not shown) on the 
frame 2 with which the engagement piece 54 comes 
into resilient engagement. 

With the described arrangement, since the plane- 
tary gears 48. 49, being supported by the arms 46, 47 
rotatably supported by the shaft 45 bearing the input 
gear 44, are constantly in mesh with the input gear 
44. they exhibit only small fluctuations in relative 
position with the input gear 44. and hence, they are 
in mesh with the input gear 44 within a range of a 
suitable backlash. 

By inserting the rib 51 into the slit 53 so that the 
auto sheet feeder 17 is aligned with the printing 
machine 1 and thereby causing the engagement 
piece 54 resiliency engaged with the engagement 
portion of the frame 2, the auto sheet feeder 17 can 
be mounted on the printing machine 1. Since, at this 
time, the planetary gears 48. 49 come into abutment 
with the gear 16 on the side of the printing machine 
1. the pair of arms 46, 47 rotationally move outward 
or in the opposite directions to that in which they are 
urged. Thus, the pair of planetary gears 48, 49 
resiliently come into mesh engagement with the gear 



16 at its both sides by the force acting on the arms 
46. 47, whereby a good meshing condition is 
obtained between the gear 16. planetary gears 43. 
49. and the input gear 44. 
5 The sheet feed operation is the same as described 

above. That is. as shown in FIG. 4. the gear 16 of the 
printing machine 1 is rotated clockwise. When a 
sheet 20 supplied by the sheet feed roller 25 and 
transported by the platen 4 is discharged by the 
70 discharge roller 29. the gear 16 is rotated counter- 
clockwise as shown in FIG. 5. While the rotation of 
the gear 16 is transmitted to the input gear 44 of the 
auto sheet feeder 17 in any way, since the planetar/ 
gears 48. 49 are resiliently put in mesh engagement 
75 with the gear 16. even if there occurs an error in the 
fitted position between the printing machine 1 and 
auto sheet feeder 17. a positive power transmission 
between the transmission mechanism 10 of the 
printing machine 1 and the auto sheet feeder 17 is 
20 ensured. 

Since the present embodiment is arranged as 
described above, the input gear, arms, and the 
planetary gears are supported on the same body of 
the auto sheet feeder, there occurs no significant 
25 fluctuations in the relative position so that the input 
gear and the planetary gears can be maintained in a 
good meshing condition. When mounting the auto 
sheet feeder on the printing rhachine. it is enabled to 
have the pair of the planetary gears resiliently put 
30 into mesh engagement with the gear, at its both 
sides, of the transmission mechanism on the side of 
the printing machine, and therefore, even if there are 
some fluctuations in the dimensions for installing the 
auto sheet feeder on the printing machine, it is 
35 enabled to maintain the gear on the side of the 
printing machine and the planetary gears on the auto 
sheet feeder in good meshing condition. Thus, such 
effects are obtained that wear of the gear on the side 
of the printing machine,and the planetary gears and 
40 input gear on the side of the auto sheet feeder can 
be prevented from being produced and noises are 
prevented from being generated from the portions 
coming into mesh engagement. 

Below wi!i be described a second ernfcodiment cf 
45 the present invention with reference to FIG. 6 to 
FIG. 9. An auto sheet feeder 80 is adapted to be 
demountably mounted on a printing machine 61 
through a coupling means 89 for bringing an input 
gear 86 into mesh engagement with a driving gear 66 
50 of the printing machine 61 as shown in FIG. 6. Since 
the auto sheet feeder 80 is of the same structure as 
that in the conventional ones for its positioning 
means 70 and so on, description of these will be 
omitted. However, a clutch shift mechanism, de- 
55 scribed later, is different from that in the prior art 
sheet feeding apparatus and, the coupling means 89 
is the one characteristic of the present invention, 
and therefore, the clutch shift mechanism and the 
coupling means 89 will be described below in detail. 
60 The auto sheet feeder 80 is provided with a clutch 

shift mechanism (not shown) for shifting a clutch 
provided between the feed mechanism and the gear 
mechanism 84 by changing Jhe rotation of the input 
gear 86 in two, normal and reverse, directions. More 
65 particularly, when the input gear 86 rotates in the 
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normal direction, i.e.. in agreement with the arrow- 
head P shown in the gear 66. the clutch is put into 
engagement, whereby the power of the printing 
machine is transmitted through the gear mechanism 
84. to the feed mechanism so that the sheet is fed 
automatically. When the input gear 86 rotates in the 
reverse direction, i.e.. in agreement with the arrow- 
head Q shown in the gear 66. the clutch is 
disengaged and the feed mechanism is stopped. 

The coupling means 89 is arranged to be provided 
on the side of the auto sheet feeder 80 taking it into 
consideration that the auto sheet feeder 80 is used 
at the option, and it is made up of a mesh 
engagement mechanism 90 for bringing the driving 
gear 66 with the input gear 86 and a disengagement 
mechanism 100 for releasing the engagement. 

The mesh engagement mechanism 90 is the one 
that absorbs the relative displacement of the auto 
sheet feeder 80 and the printing machine 61 to 
thereby ensure accurate mesh engagement of the 
input gear 86 with the driving gear 66. and according 
to the present embodiment, the same is made up, as 
shown in FIG. 7, of a pair of first and second arms 91 
and 92 attached to the input gear 86 for rotation 
around the axis 86a of the input gear 86, planetary 
gears 95, 96 rotatably provided at the ends of a pair 
of first and second arms 91 and 92 and being in 
mesh with the input gear 86, and a torsion spring 93 
for urging the first and second arms 91, 92, in the 
state of the auto sheet feeder 80 mounted on the 
printing machine 61, in one directions to thereby 
bring the planetary gears 95. 96 into mesh engage- 
ment with the driving gear 66 on the side of the 
printing machine 61. 

On the inside of the back ends 91b and 92b of the 
first and second arms 91. 92, there are formed 
sliding surfaces 91d and 92d. 

The torsion spring 93 is disposed so that the first 
and second arms 91, 92 are urged thereby in one 
directions (in the directions indicated by the arrow- 
heads F in the present embodiment) through the 
pins 99, 99, that is. the spring is disposed so that the 
driving gear 66 and the input gear 86 are put into 
mesh engagement. 

The disengagement mechanism 100 is for releas- 
ing the mesh engagement mechanism 90 and the 
same is arranged, in the state of the auto sheet 
feeder 80 disengaged from the printing machine 61, 
to pull back the first and second arms 91. 92 against 
the spring force of the torsion spring 93. In the 
present embodiment, the disengagement mechan- 
ism 100 is arranged to be automatically operated 
when the condition to start printing is established, 
that is. when the cover 82 shown in FIG. 6 is shut 
down. More particularly, the disengagement mech- 
anism 100 is made up of a disengagement arm 101 , a 
releasing groove 108. etc., and the disengagement 
arm 101 is arranged to be rotatable around a pin 106 
in the directions indicated by the arrowheads J and 
K. The disengagement arm 101 is provided with an 
elongated hole 101a made therein at its end to the 
left in the figure and an input portion 101b at its end 
to the right in the figure. 

In the elongated hole 101a. there is slidably fitted a 
pin 109 embedded in a wedge member 102. The 



guide groove 108 is made in the body 81 oi the sheet 
feeder stretched in the direction toward the axis 86a 
of the input gear 86. In the guide groove 103. there is 
disposed the wedge member 102 constituting the 

5 disengagement arm 101 for movement in the 
directions of the arrowheads C and D by means of 
the pin 109. Between the pin 109 and a pin 107 
provided below the pin 109 in the figure, a spring 103 
is stretched so that the wedge member 102 is urged 

10 in the direction of the arrow H by means of the spring 
103. 

Operation will be described below. 
In mounting the auto sheet feeder 80 on the 
printing machine 61 as shown in FIG. 9. first, the 

75 cover 82 shown in FIG. 6 is rotated in the direction of 
the arrowhead M to be opened up. Then, the 
disengagement mechanism 100 is automatically^ 
operated so that, as shown in FIG, 8. its disengage- 
ment arm 101 is released from the restriction in its 

20 movement in the direction of the arrowhead K by the 
cover 82, and hence, the arm 101 is caused to rotate 
in the direction of the arrowhead K by the resilient 
force of the spring 103. Then, the wedge member 
102 is moved in the direction of the arrowhead D with 

25 its pin 109 moving along the guide groove 108 
pushed by the disengagement arm 101. 

Thus, the wedge member 102 comes in abutment 
with the sliding surfaces 91 d, 92d of the first and 
second arms 91. 92 and further moves through the 

30 sliding surfaces 91 d. 92d a predetermined distance 
thereby causing the sliding surfaces 91 d. 92d to be 
pushed apart. As a result, the first and second arms 
91, 92 together with the planetary gears 95. 96 are 
rotated in the directions of the arrowheads G against 

35 the resilient force of the torsion spring 93, whereby 
they are pulled back to the positions indicated by the 
one-dot chain lines in FIG. 7. 

Thereupon, the auto sheet feeder 80 is mounted 
on the printing machine" 61 using the positioning 

40 means 70 shown in FIG. 9. Since, at this time, the 
first and second arms 91, 92 are pulled back to the 
positions indicated by the one-dot chain lines in 
FIG. 7. the auto sheet feeder 80 can be mounted on 
the printing maci^i^e 31 smocthiy and easily, withcjt 

45 causing such as collision of the planetary gears 95. 
96 with the driving gear 66. 

In the mounting operation of the auto sheet feeder 
80 on the printing machine 61 , even if the auto sheet 
feeder 80 is relatively displaced from the printing 

50 machine 61 due to machining error and fitting error 
of positioning means 70 and the like and the input 
gear 86 is displaced from the driving gear 66 three- 
dimensionally (in X-. Y-. and Z-axes). such displace- 
ment is absorbed by the coupling means 89 and it is 

55 enabled to bring the input gear 86 into accurate 
mesh engagement with the driving gear 66 by means 
of the coupling means 89. 

More particularly, in bringing the input gear 86 into 
mesh with the driving gear 66, the condition to start 

60 the printing is first established. For achieving this, 
the opened cover 82 is rotated in the direction of the 
arrowhead L in FIG. 6 to be shut down. Then, the 
cover 82 pushes the input portion 101b of the 
disengagement arm 101 in the direction indicated by 

65 the arrowhead A in FIG. 7. The disengagement arm 



5 



9 



EP 0 339 977 A2 



10 



101 rotates in the direction of the arrowhead J 
against the spring force of the spring 103. Then, the 
wedge member 102. being pulled up by the arm 101 . 
moves along the guide groove 108 in the direction of 
the arrowhead C in FIG. 8 to separate from the first 
and second arms 91, 92 upward. 

As a result, the first and second arms 91 . 92, being 
urged by the torsion spring 93 in the directions of the 
arrowheads F, are rotated in the directions of the 
arrowheads F until the planetary gears 95. 96 come 
closer to each other thereby to be put into normal 
engagement with the driving gear 66, 

Thus, there occurs no fluctuations in pitches in 
mesh engagement between the input gear 86 and 
the driving gear 66, and even if there is displacement 
in Y-axis (in the directions of the arrowheads A and 
B) or in 2-axis (in the direction of the arrowheads C 
and D) of the input gear 86 relative to the driving gear 
66. the input gear 86 comes into normal mesh 
engagement with the driving gear 66 through the 
planetary gears 95. 96. 

At this time, since the first and second arms 91 , 92 
rotate in the directions of the arrowheads F with the 
axis 86a of the input gear 86 centered, the distances 
between the planetary gears 95. 96 and the input 
gear 86 are maintained constant, and hence, the 
planetary gears 95. 96 neither separate from the 
input gear 86 nor exert too heavy pressure upon the 
input gear 86. 

With the input gear 86 thus put into mesh with the 
driving gear 66 through the planetary gears 95, 96 in 
the described way. the driving motor 63 shown in 
FIG. 6 is operated. Then, the sheet feed member 68 
is rotated in the direction of the arrow N through the 
gear mechanism 64 and the driving gear 66 is driven 
in the direction of the arrowhead P. Then, the input 
gear 86 is rotated through the planetary gear 95 
attached to the first arm 91 in the normal direction 
indicated by the arrowhead P. whereby the feed 
mechanism of the auto sheet feeder 80 is driven 
through the gear mechanism 84 and the clutch so 
that the sheet is automatically delivered from the 
cassette 83 to the printing machine 61. 

At this time, since the planetary gear 95 is urged 
so as to be squeezed in-between the driving gear 66 
and the input gear 86, it never separates from the 
driving gear 66. 

The sheet thus fed into the printing machine 61 is 
engaged with the sheet feed member 68 of the 
printing machine 61 and fed toward the printing 
machine being guided by the sheet feed member 68. 

When the engagement of the sheet with the sheet 
feed member 68 is detected, the driving motor 63 is 
reversed so that the driving gear 66 is rotated in the 
direction indicated by the arrowhead Q (meanwhile, 
the sheet feed member 68 is kept on rotating in the 
direction of the arrowhead N even if the driving 
motor 63 is reversed by means of. one way rotational 
mechanism.) 

Then, the input gear 86 is reversely rotated in the 
direction indicated by the arrowhead Q through the 
planetary gear 96 attached to the second arm 92. 
and thereby, the clutch between the sheet feed 
mechanism of the auto sheet feeder 80 and the gear 
mechanism 84 is disengages so that the feed 



mechanism is stopped. 

Since, at this time, the planetary gear 96 is 
squeezed by means of the driving gear 65 in-bet- 
ween the gear 65 and the input gear 86. the same 
5 does not separate from the driving gear 66 and 
achieves smooth transmission of power. 

In the present embodiment, when the condition to 
start printing is established after the auto sheet 
feeder 80 has been mounted on the printing machine 
10 61 through the positioning means 70, the disengage- 
ment mechanism 100 is automatically operated so 
that the planetary gears 95, 96 of the mesh 
engagement mechanism 90 come into normal mesh 
engagement with the driving gear 66. Hence, even if 
15 the printing machine 61 is displaced relative to the 
auto sheet feeder 80. the input gear 86 can be put in 
normal mesh engagement with the driving gear 56 
through the planetary gears 95. 96. so that automatic 
feeding of the sheet is smoothly performed by the 

20 power of the printing machine. 

When the auto sheet feeder 80 is detached from 
the printing machine 61. the disengagement mech- 
anism 100 is automatically operated again so that the 
planetary gears 95, 96 are pufled back and separated 

25 from the driving gear 66. Thus, the mesh engage- 
ment and disengagement between the input gear 86 
and the driving gear 66 are automatically performed 
through the disengagement mechanism 100, and 
thereby, operating efficiency of the apparatus can be 

30 enhanced. 

Further, since the switching of the clutch between 
the feed mechanism and the gear mechanism 84 can 
be performed through the switching operation of the 
rotating direction of the input gear 86, the need for a 

35 clutch switching device or such a special device can 
be eliminated. 

Further, since the auto sheet feeder 80 is driven 
by the power from the printing machine, there is no 
need for having an independent driving source, and 

40 thereby, the auto sheet feeder 80 can be made 
simpler in structure and lower in cost. 

Further, since the coupling means 89 is incorpor- 
ated in the auto sheet feeder 80. the printing 
machine 51 can be of the same structure as before. 

45 and thereby, the apparatus can be effectively 
prevented from becoming complex in structure and 
large in size. 

The arrangement in which the first and second 
arms 91. 92 are rotated in the directions of the 

50 arrowheads G and F by opening up and shutting 
down the cover 82 was described above, but, 
instead of such an arrangement with the use of the 
cover 82. an arm releasing button or the like may be 
provided on the auto sheet feeder 80. so that the 

55 first and second arms 91, 92 may be rotated in the 
directions indicated by the arrowheads J. K using 
such a button. 

Although the arrangement in which the switching 
of the clutch is performed by changing the rotating 

60 direction of the input gear 86 was described above, if 
the switching of the clutch need not be performed 
through the changing operation of the rotating 
direction of the input gear 86, the input gear 86 may 
be rotated only in one direction. In such a case, the 

65 mesh engagement mechanism 90 may be arranged 
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without using the second arm 92 for reversing the 
rotation of the input gear 86. 

Further, since the arrangement having a pair of 
arms providing with their respective planetary gears 
is employed, positive power transmission is ensured 
by such an planetary gear arrangement regardless of 
whether the motor is rotated in the normal direction 
or in the reverse direction. 



Cfaims 

1. Apparatus for sheet feeding for use in a 
printing machine comprising: 

an auto sheet feeder, whose main body is 
adapted to be demountably mounted on a 
printing machine, said printing machine having 
a sequential arrangement of a reversible motor, 
a transmission mechanism, and a rotatable 
platen provided on its frame, having, provided 
on said main body, a sheet holder holding at 
least a pile of plural sheets, a sheet feed roller to 
be put into contact with the topmost layer of the 
sheets in the sheet holder, and an input gear 
coupled with the sheet feed roller; 
an arm whose one end is supported by said 
input gear for rotation around its axis of rotation 
and urged to move toward a gear of said 
transmission mechanism: and 
a planetary gear attached to said arm for 
rotation, constantly held in mesh with said input 
gear, and disposed to oppose the periphery of 
said gear of said transmission mechanism. 

2. Apparatus for sheet feeding for use in 
printing machine comprising: 

an auto sheet feeder, whose main body is 
adapted to be demountably mounted on a 
printing machine, said printing machine having 
a sequential arrangement of a reversible motor, 
a transmission mechanism, and a rotatable 
platen provided on its frame, having, provided 
on said main body, a sheet holder holding at 
least a pile of plural sheets, a sheet feed roller to 
oe put into contact with tne topmost layer of the 
sheets in the sheet holder, and an input gear 
coupled with the sheet feed roller; 
a pair of arms whose one ends are supported by 
said input gear for rotation around its axis of 
rotation and urged to move inwardly toward 
each other with a straight line connecting the 
centers of said input gear and the gear in said 
transmission mechanism centered; and 
a pair of planetary gears each thereof being 
attached to each of said arms for rotation, 
constantly held in mesh with said input gear, 
and disposed to oppose the periphery of said 
gear of said transmission mechanism. 

3. Apparatus for sheet feeding for use in a 
printing machine whose auto sheet feeder is 
adapted to be demountably mounted on a 
printing machine and, when the same is 
mounted on the printing machine, to be driven 
by power of the printing machine transmitted 
through an input gear, comprising coupling 
means made up of : 



a mesh engagement mechanism including an 
arm held by said input gear for rotation around 
the axis of said input gear, a planetary gear 
rotatably provided at one end of said arm and in 

5 mesh with said input gear, and a torsion spring. 

when said auto sheet feed is mounted on said 
printing machine, for urging said arm in one 
direction to thereby bring said planetary gear 
into mesh engagement with a gear on the side 

10 of the printing machine: and 

disengagement mechanism, when said auto 
sheet feeder is detached from said printing 
machine, for pulling back said arm against the 
spring force of said torsion spring. 

15 
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@ The present invention, whose auto sheet feeder 
(17) is demountably mounted on a printing machine 
(1). which includes a sequential arrangement of a 
reversible motor (3). a transmission mechanism (10). 
and a rotatable platen (4). is provided with an input 
gear (44). an arm (46, 47) whose one end is sup- 
ported by the input gear (44) (or rotation around its 
axis of rotation and is urged to move toward a gear 
(16) of the transmission mechanism, and a planetary 
gear (48.49) rotatably provided at the end of the arm 
(46.47) to be constantly in mesh with the input gear 
(44) and opposite lo the periphery of the gear (16) of 
the transmission mechanism 
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